The aim of this study was to assess the nutritional status and dietary habits among female adolescents. Four hundred seventy nine subjects aged from 17 to 18 years, from secondary schools of the Great Poland Region participated in the study. Anthropometric parameter measurements included those of body height and mass, skinfold thickness and circumferences of waist, hip and arm. The measurements served to calculate the percentage of fat mass and arm muscle area. Nutritional questionnaires were used to estimate the frequency and intake of selected food products. Mean values of body height and mass were approximately in the 50 th percentile. However, 13.7% of females were underweight, 7.7% were overweight and 1.2% were obese. Cluster analysis resulted in 3 clusters, of which the second one showed the most detrimental nutritional habits. This cluster was characterised by the lowest intake of dairy products, fruits and vegetables, fish, meat and also by frequent long breaks between meals (longer than 5 hours). Improper nutritional behavior is a frequent finding in female adolescents, in Poland. Nevertheless, overweight and obesity are not more common than in other countries. Studies in this area should be continued and extended.
INTRODUCTION
Adolescence is not only a critical evolutionary stage for humans, but also the time of our rapid development that as a result determines energy and nutrient requirements [Oliveira et al., 2000; Tur et al., 2004] . Factors such as one's lifestyle and dietary habits influence health status and may also contribute to the quality of health during forthcoming adulthood [Tur et al., 2004] . Available data show a growing trend of eating disorders and obesity all over the world, specifically among children and adolescents [Sikorska-Wisniewska, 2007] . Obesity is one of the most important factors that increases the risk of high blood pressure, type 2 diabetes mellitus, hypercholesterolemia, cardiovascular diseases (CVD's) and certain types of neoplasms [Bronner, 1996; Tur et al., 2004] . On the other hand, having a poor body image may result not only in anorexia nervosa or bulimia, but also in many other health problems such as osteoporosis, CVD, gastrointestinal complications and depression [Klein et al., 2006] .
Economic and social changes in Western Europe are reflected in nutritional habits [Grigg, 1995] . Epidemiologic evidence shows a growing consumption of foods high in sugar and fat, and also trends in decreasing physical activity among young people [Bronner, 1996] . The altered lifestyles result in changes of dietary-related measures such as BMI and skinfold thickness values [Forrest & Leeds., 2007] . The dietary norms estimated by the Organization for Economic Co-operation and Development (OECD) were updated recently and point to a need to decrease sugar, animal fat and meat consumption and to increase the intake of cereals, fruits and vegetables [Srinivasan et al., 2006] .
Taking into consideration the assumptions mentioned above, the aim of this study has been to assess the correlation between nutritional status and dietary habits among female adolescents from the Great Poland Region.
MATERIAL AND METHODS
The study was conducted in May 2008 and included 479 female adolescents,17-18 years old, from secondary schools. Inclusion criteria included age, female gender and their education level (first and second grades of secondary school). The frequency and quality of food intake was assessed with a self-administrated dietary questionnaire which was filled out by all subjects. The questionnaires estimated meal consumptions and indicated the selected food products.
Body height and mass were measured using a SECA digital scale, with approximations of 0.5 cm and 0.1 kg, respectively. Circumferences of waist, hip and arm were as- Sciences, ul. Fredry 10, Poznań, Poland sessed with a flexible tape measure with an approximation of 0.1 mm. Body Mass Index (BMI) was calculated to identify the obesity, overweight and malnutrition among studied subjects [Cole, 1990; Cole et al., 2000] . Four skinfolds were also measured (biceps, triceps, subscapular and suprailiac regions) with the use of skinfold calipers (0.2 mm precision; Harpenden company) in order to estimate the amount of fatty tissue present. The percentage of fat mass (%FM) was calculated using the Durnin & Womersley equation [Durnin &Womersley, 1974] and the arm muscle area (AMA) was estimated according to Frisancho's formula [Frisancho, 1981] . For the prediction of the percentage of body fat (%FM), based on the BMI a linear regression model was used.
Considering the size of the data set, an appropriate cluster analysis was preceded with factorial analysis which was used as the method for a reduction of variables. The Kolmogorov-Smirnov test was applied to test for a normal distribution [Stanisz, 2006] . The selection of factors in cluster analysis was based on Kaiser's criteria and Cattell's tests [Cattell, 1966; Kaiser, 1960] . The applied methods grouped variables using k-means method. The procedure involves movement of objects from the cluster to the cluster in order to minimize the variances within clusters and maximize variances between clusters [Marek & Noworol, 1987] . For further cluster analysis only essential factors that correlated with variables crossing the value of 0.7 were selected. The accuracy of cluster selection was estimated by comparison of variability inside the clusters with the variability between them. Statistica 8.0. PL. software was used for both statistical analyses (factorial and cluster). The level of significance was set at p<0.05.
RESULTS
The anthropometric characteristic of the studied group is presented in Table 1 . Mean values of body height and mass and BMI achieved approximately the 50 th percentiles. However, almost 13.7% of the subjects studied were underweight, 7.7% were overweight and 1.2% were obese. According to Frisancho's formula [Frisancho, 1981] the mean value of triceps skinfolds was significantly lower (38.4%) than the 50 th percentile (reference value 19 mm). The average percentage of body fat in the female adolescents exceeded maximum preferred fatness levels for their age [Brown & Jones, 1977] . Percentile values for arm muscle area (AMA) were within the normal range [Frisancho, 1990] . A correlation coefficient between AMA and % FM was average (r=0.33; p<0.0001). A correlation coefficient between BMI and % FM was very high (r=0.74) and the unitary increase of BMI resulted in an increase of about 0.92±0.04% FM in the analysed group (% FM=0.9216 · BMI + 5.5678; p<0.0001).
The conducted study also assessed nutritional habits of the group of adolescents (Figure 1 ). More than 55% of the girls ate breakfast regularly, about 18.5% had it often, and nearly 26.4% reported not having breakfast. Most of the questioned girls (88%) had 3 to 5 meals per day. However, nearly half of them (46%) declared that they snacked additionally between main meals. Nearly 7% of the adolescents ate only 2 meals per day.
Fish were usually consumed once per month (49.1%). However, 42.2% of the studied girls declared the consumption of fish once per week. Only 8.7% of adolescents reported frequent fish intake (2 to 3 times per week). Milk and other dairy products were usually consumed everyday: once per day in 38% or a few times per day in 21.2% of the subjects studied. Furthermore, Milk and dairy products FIGURE 1. Intake frequency of selected food products.
nearly 37.2% of the studied adolescents consumed dairy products two/three times per week, whereas 2.7% did so once per month, only 0.8% had no milk nor dairy products in their diet. The analysis of the frequency of intake of fruits and vegetables revealed that 12.1% of adolescents ate them one/two times per week, 19.8% -about three/four times per week, and 15.6% -about 4-5 times per week. Among girls who consumed fruits and vegetables every day, about 30.8% ate them once per day and 22% did so more than once per day.
Cluster analysis revealed 3 clusters which are presented in Table 2 and Figure 2 . The first cluster was characterised by a slightly higher intake of milk and dairy products, vegetables, fruits and fish. The characteristic features of the second cluster were the lower than average intake of milk and its products, vegetables and fruits, more regular consumption of meals, especially regular supper intake. The third cluster was characterised by lower than average consumption of fish and less regular intake of supper. Such parameters as BMI, WHR and percentage content of body fat were not specific for all the analysed clusters.
DISCUSSION
The results of this study confirm earlier reports which documented an increase in the frequency of poor dietary habits in adolescents in Poland. The reported dietary habits and selected parameters of nutritional status studied correspond to body size. This research may be a valuable analysis adding to the overview of Polish health status of adolescents, since the population surveyed was numerous and controlled in terms of sex and age.
In the present study most subjects were characterised by an average BMI value that ranged from the the 25 th to the 75 th percentile, and the mean value of BMI at the 50 th percentile (21.24±2.88 kg/m 2 ) was similar to findings of other authors [Turconi et al., 2006; Nielsen & Andersen, 2003 ]. The problem of obesity (BMI > 95 th percentile) afflicted over 1 percent of the studied female adolescents . Ostrowska-Nawarycz & Nawarycz [2007] reported higher frequency of obesity in a similar group of adolescents (3.7%), however constitut- ing a different age group (7-18 years) and originating from a different region of the country. A higher percentage of overweight or obese adolescents was reported in different parts of the world [Janssen et al., 2005] . The prevalence of overweight in the present study was lower than that estimated in the US (30%) population [Ogden et al., 2002] . Forrest & Leeds [2007] showed that being overweight and obese was also an important health problem in Mexican-American adolescents, nearly 40% of studied subjects had BMI values higher than 25 kg/m². On the other hand, the percentage of body fat in the studied female adolescents was higher than the body fat content found in a group of Italian girls [Turconi et al., 2006] , German female adolescents [Schaefer et al., 1998 ] and in the US Caucasian young girls [Ellis, 2000] . Chomtho et al. [2006] has also shown that arm anthropometry, including AMA, is useful for predicting FM. However, in the present study the correlation coefficient between % FM and AMA was low (r=0.33; p<0.0001). Interestingly, the value of AMA in Polish girls was higher than that found in Brazilian girls with similar value of BMI [Oliveira et al., 2000] . McCarthy et al. [2001] and Wei et al. [1997] showed that waist circumference (WC) was a better predictor of obesity in adolescents rather than WHR. WC has been shown to correlate well with intra-abdominal fat mass, which is related to an atherogenic lipoprotein profile [McCarthy et al., 2001] . The mean value of WC (78.2±8.84) of the analysed Polish girls was higher than that reported in US [Ogden et al., 2002] , British [McCarthy et al., 2001] , and Italian [Turconi et al., 2006] female adolescents.
Eating behaviors of young people have come into the spotlight in recent years, amid claims that many adolescents in Western countries have a poor diet [Cavadini et al., 2000; Hurson & Corish, 1997; Prescott-Clarke & Primatesta 1998; Rampersaud et al., 2005] . Not only well-balanced daily food ratios should be considered, but also regular meal intervals and supplying adequate amounts of nutrients should be emphasized. Breakfast as a part of a healthy diet and lifestyle can have a positive impact on adolescents health and well-being. In the current study, 7% of the studied adolescents consumed only 2 meals per day; however, one fourth had no first meal at all. Similar data have been obtained in other studies, according to which breakfast skipping is highly prevalent in the United States and Europe (10% to 30%) [Rampersaud et al., 2005] . It is very important since it has been proven that eating the first meal of the day may improve cognitive functions related to memory, school grades, and school attendance [Rampersaud et al., 2005] .
Long breaks between meals usually favor eating between meals. Snacking is a well-established eating pattern amongst adolescents [Jahns et al., 2001] . Moreover, adolescents consume snack foods (especially sweets) more frequently than adults do [Anderson et al., 1993] . About 67% of adolescents ate snacks a few times a week. The intake of sweets in the present study was very high and these products were eaten a few times per day by more than one fourth of the surveyed girls. The fact that adolescents snack frequently, especially in their leisure time, was also proven in an Australian population in a group of more than three thousand subjects. Those adolescents who snacked often were more likely to skip meals [Savige et al., 2007] . Similar results have been obtained in the current study, which may be suggest that eating snacks between meals may be the main reason for skipping at a minimum one meal per day. A study of Swedish adolescents revealed that the in-between meal snacking accounts for the majority of energy intake [Sjöberg et al. 2003 ]. Samuelson [2000] reported that snacking and light meals are very common in young people, contributing 25-35% of their daily energy intake [Samuelson, 2000] . Thus, the reduction of breaks between meals may be of primary importance in changing the dietary habits of this studied group.
Milk and other dairy products provide the most important sources of calcium during adolescence, so a decline in milk consumption may have a serious and detrimental effect on bone health in this age group. Kranz et al. [2007] showed that the consumption of dairy products among adolescents was significantly lower than that which is recommended. In the present study over 50% of female adolescents were consuming dairy products every day. Children and adolescents consume more of the highest-fat varieties of cheese, yogurt, ice-cream and diary-based toppings. As suggested by Johnson et al. [2002] , perhaps flavored milks offer a well-accepted nutritional alternative to the wide array of beverages available to children and adolescents.
The World Health Organization recommends a minimum of 1-2 fish consumptions per week with an intake of 200-500 mg of fatty acids (docosahexaenoic acid & eicosapentaenoic acid) with a single fish portion [Kris-Etherton et al., 2009] . Fish consumption in the current study was insufficient to provide a proper amount of n-3 polyunsaturated fatty acids. Interestingly consumption of fish in Iceland is also lower than expected and is comparable with the intake of Polish adolescents. Harel et al. [2001] documented that about one-third of adolescents consumed fish at least once per week, and 29% consumed fish once a month. The main reasons why subjects consumed fish rarely (≤3 times/year) or never were linked to their dislike or allergy.
The low fruit intake observed in the studied group is also alarming, especially in the second cluster. Vegetables should be eaten at least 5-6 times per day and fruits about 4-5 times per day [WHO, 1993] . Unfortunately, adolescent girls did not fulfill these recommendations and only 5.6% ate them more than three times per day. However, such an observation is not only limited to Polish population. Low fruit and vegetable intakes were also characteristic for English and Irish teenagers [Hurson & Corish, 1997; Prescott-Clarke & Primatesta, 1998 ]. Particular areas of concern include an increased intake of dietary fats in comparison to fruits and vegetables [WHO, 1993] .
CONCLUSIONS
Improper nutritional behavior is a frequent finding in female adolescents, in Poland. Nevertheless, overweight and obesity is not more common than that in other countries. Studies in this area should be continued and broadened.
